Endothelin in the urinary bladder. I. Synthesis of endothelin-1 by epithelia, muscle and fibroblasts suggests autocrine and paracrine cellular regulation.
The synthesis and localization of endothelin-1 were studied in human and rabbit bladder. In addition, the effects of endothelin-1 on smooth muscle tone and cholinergic neurotransmission were investigated in rabbit bladder. Endothelin-like immunoreactivity was localized in the transitional epithelium, serosal mesothelium, and vascular endothelium; smooth muscle of the bladder (non-vascular) and that of blood vessels; and fibroblasts. With in situ hybridization, transcripts of endothelin messenger ribonucleic acid (mRNA) were localized with the same cellular distribution as endothelin-like immunoreactivity, in bladder tissue. Northern blot analysis of bladder RNA confirmed the expression of preproendothelin-1 mRNA. Rabbit bladder strips in organ chambers contracted when exposed to endothelin-1 and this response was partially attenuated by calcium channel blockers or by removal of extracellular calcium. Transmural electrical stimulation of rabbit bladder strips elicited contractions that were greatly reduced by atropine. The remaining atropine resistant component was blocked by alpha, beta-methylene ATP, which desensitizes purinergic receptors. Endothelin-1 caused a small but consistent attenuation of the atropine sensitive component of the neurogenic contraction, while it had no effect on the atropine resistant component. The localization of endothelin synthesis in epithelia, smooth muscle, and fibroblasts suggests that endothelin may act as an autocrine hormone in the regulation of the bladder wall structure and smooth muscle tone. In addition, endothelin-1 may regulate cholinergic neurotransmission by a paracrine mechanism.